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BACKGROUND OF THE INVENTION 



1. Field of the Invention 

The present invention relates to an electrical, fan-cooled, in particular, hand- 
held tool. 

2. Description of the Prior Art 

In powerful electrical tools, in particular, in electrical hand-held tools 
instead of universal motors, brushless electrical motors are used and which include 
an inverted rectifier and a constant voltage d.c. link with a link condensator for an 
intermediate power storage. The losses associated with the storage lead to heating 
of the link condensator which has, in comparison with the inverted rectifier and the 
electrical motor, a lower limiting temperature. 

U.S. Patent No. 6.127.751 discloses a hand-held power tool in which both 
the electrical motor and the motor electronics are arranged parallel to each other in 
an air stream of a fan located in the air flow direction downstream of the electric 
motor and the motor electronics. 

German Publication DE-100 21 356 discloses cooled brushless electric 
motor and inverted rectifier which, according to U.S. Patent No. 4,766,963, are 
arranged between inlet and outlet openings of a housing parallel to each other 
within an air stream produced by a ventilator. The components, which have 
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different limiting temperatures are cooled in parallel by the same air stream. As a 
result, the cooling potential of the air stream is not used optimally. In this tool, 
there is no link condensator. 

U.S. Patent No. 5.331.239 discloses a compact motor-inverted rectifier unit 
with a brushless electric motor, inverted rectifier, constant voltage d.c. link with a 
link condensator, and a fan the air stream of which firstly cools the link 
condensator and then is separated in two streams for cooling the electric motor and 
the inverted rectifier. However, a compact motor-inverted rectifier unit is not 
suitable for electrical tool, in particular for electrical hand-held tool with separated 
free chambers in the tool housing. 

Accordingly, an object of the present invention is an electrical tool with a 
fan and a link condensator and in which the air stream is used optimally. 

SUMMARY OF THE INVENTION 

This and other objects of the present invention, which will become apparent 
hereinafter, are achieved by providing an electrical tool including a housing having 
at least one inlet opening and at least one outlet opening, a brushless electric motor 
and in inverted rectifier which are arranged in the housing between the at least one 
inlet opening and the at least one outlet opening in an air stream of an air volume, 
and a link condensator located in the housing in the air stream, the inverted 
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rectifier being arranged, in the air flow direction, downstream of the link 
condensator and upstream of the electric motor. 

With the series arrangement in the air stream one after another, in the flow 
direction, of the link condensator, inverted rectifier, and the electric motor, the link 
condensator with a lower limited temperature is cooled first with a fresh, aspirated, 
coolest air volume, and the electric motor, which has the highest limiting 
temperature, is cooled with a warmest air volume which absorbed the heat of both 
the link condensator and the inverted rectifier. 

Advantageously, the fan is arranged in the air stream, in the flow direction, 
downstream of the electric motor which insures that the fan can be structurally 
connected with the rotor of the elector motor.- 

Advantageously, the fan is arranged in front of the outlet opening (s), which 
insures an immediate removal of a warm air outside of the tool. 

Advantageously, the inlet opening(s) is/are arranged in the region of the 
handle, preferably on the handle inner side. This prevents suction of a dust- 
containing air. 

Advantageously, the transformation mechanics, the gear unit and/or the 
percussion mechanism, are arranged, in the air flow direction, between the inverted 
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rectifier and the electric motor. As a result of such an arrangement, the heat from 
the transformation mechanics is also removed by a warm air volume. 

Advantageously, in the inventive electrical tool, there are provided parallel 
air streams in which other tool components are arranged. The additional air 
streams permit to cool other tool components, without increasing the path of the 
main air stream. 

The novel features of the present invention, which are considered as 
characteristic for the invention, are set forth in the appended claims. The invention 
itself, however, both as to its construction and its mode of operation, together with 
additional advantages and objects thereof, will be best understood from the 
following detailed description of preferred embodiment, when read with reference 
to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS : 

Single figure of the drawings shows a side, cross-sectional view of an 
electrical, fan-cooled, hand-held tool according to the present invention 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention will be described with reference to a hammer drill 
which is shown in the drawing. The hammer drill 1 includes a brushless electrical 
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motor 2 and an inverted rectifier 3 which are arranged in the housing 9 between the 
at least one inlet openings 7 and outlet openings 8 in an air stream 5 of a volume 6 
that is generated by a fan 4. The inverted rectifier 3 is arranged in the air stream 5 
in the flow direction downstream of a link condensator 10 and upstream of the 
electric motor 2. The fan 4 is arranged in the flow direction downstream of the 
electric motor 2 and in front of outlet openings 8. The inlet openings 7 are 
provided in the inner region of a handle 11. In the air stream 5 in the flow 
direction, between the inverted rectifier 3 and the electric motor 2, a gear unit 12 
and a percussion mechanism 13 are arranged. A network connection unit 14 is 
arranged in a parallel air stream 5' between the inlet openings T and the outlet 
openings 8. The network connection unit 14 includes a connector for connection 
with a network cable 1 5 and a radio interference suppression filter. A further air 
stream 5", which enters into the housing 9 through further inlet openings 7" 
provided in the front side of the housing 9, serves for cooling the percussion 
mechanism 13. 

Though the present invention was shown and described with references to 
the preferred embodiment, such is merely illustrative of the present invention and 
is not to be construed as a limitation thereof and various modifications of the 
present invention will be apparent to those skilled in the art. It is therefore not 
intended that the present invention be limited to the disclosed embodiment or 
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details thereof, and the present invention includes all variations and/or alternative 
embodiments within the spirit and scope of the present invention as defined by the 
appended claims. 



NYl 5426523vl 



7 



